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4 


0. 


5 


6 


(1. 


5 


7) 


1, 


3 


(0. 


1 


4) 


30vo 1% 


4 


0. 


3 


3 


(1. 


5 


2) 


1. 


2 


(0. 


1 


3) 
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( 


) 






mmmm (mp a) 


(GPa) 


PMMA (n>hD— ;w 


5 8. 


2 3 


(1. 54) 


1. 


5 


(0. 14) 


5 vo 1 % 


4 8. 


42 


(1. 34) 


1. 


4 


(0. 16) 


1 0 vo 1 % 


3 9. 


9 9 


(1. 29) 


1. 


3 


(0. 15) 


1 5 vo 1 % 


3 5. 


3 8 


(1. 28) 


1. 


3 


(0. 23) 


2 0 vo 1 % 


3 3. 


2 4 


(2. 0 1) 


1. 


2 


(0. 2 1) 


2 5 vo 1 96 


3 0. 


5 6 


(1. 38) 


1. 


3 


(0. 15) 


3 0 vo 1 % 


3 0. 


1 1 


(1. 71) 


1. 


2 


(0. 12) 



[0 06 8] iJ Jl' Ami t^(D PMMA ^COmMitm * [0 06 9] 

( ) : mmm^ 





8g«BfiS(MPa) 


mftm (GPa) 


PMMA(a>hD— ;W 


5 8. 


2 3 


(1. 


5 4) 


1, 5 


(0. 14) 


5 vo 1 ?6 


6 4. 


5 7 


(2, 


1 1) 


0. 9 6 


(0. 12) 


1 0 vo 1 % 


6 0. 


5 6 


(1. 


8 7) 


0. 8 9 


(0. 13) 


1 5 vo 1 % 


4 7. 


9 7 


(1. 


5 5) 


0.8 7 


(0. 17) 


2 0 vo 1 % 


4 8, 


0 9 


(1. 


1 5) 


0. 7 9 


(0. 14) 


2 5 vo 1 36 


4 9. 


2 9 


(1. 


7 6) 


0. 78 


(0. 2 1) 


3 0 vo 1 % 


5 0. 


2 1 


(1. 


4 4) 


0. 72 


(0. 17) 



(0 0 7 0 ] Fp^V • r^^ii-( h*5Ai6 1 »S©[S]±«lgi6?>ni&C». 

0 V o 1 yoom^titc^mvw^uwr^t. m.^mo:>m so [ o o ? i ] 

( ) : i^mm^ 





mm^m (MPa) 


(GPa) 


PMMA (3>hD— ;W 


5 8. 


2 3 


(1. 54) 


1. 


5 


(0. 14) 


5 vo 1 96 




6 5. 


7 9 


(1. 45) 


1. 


9 


(0. 23) 


1 0 vo 1 96 




7 0. 


34 


(1. 33) 


2. 


1 


(0. 33) 


1 5 vo 1 96 




7 2. 


4 5 


(1. 90) 


2. 


2 


(0. 20) 


2 0 vo 1 % 




7 1. 


6 6 


(1, 33) 


2. 


0 


(0. 32) 


2 5 V o 1 96 




6 7. 


4 3 


(1, 2 1) 


1. 


8 


(0. 0 9) 


3 Ovo 1 96 




6 5. 


46 


(1. 82) 


1. 


7 


(0. 13) 



[007 2] mmmcD^mmv. -^^^^>'r<Dmim^ [ o o ? a ] 
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mmm (mp a) 


(GPa) 


PMMA (n> 




5 8. 


2 3 


(1. 54) 


1. 5 


(0. 14) 


5 vo 1 9^ 




5 9. 


7 5 


(1. 92) 


2. 6 


(0. 1 1) 


1 0 vo 1 % 




6 2. 


3 5 


(1. 60) 


2. 7 


(0. 30) 


1 5 vo 1 96 




64. 


4 0 


(1. 19) 


2. 6 


(0. 47) 


2 0 V o 1 % 




6 2. 


2 1 


(1. 5 1) 


2. 4 


(0. 24) 


2 5 V o 1 % 




5 7. 


3 6 


(1. 70) 


2. 1 


(0. 22) 


3 0 VO 1 % 




5 6. 


7 7 


(2. 09) 


2. 2 


(0. 3 1) 
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[0076] 
[«7] 



( ) 





msm& (MP a) 


Wrn^ (GPa) 


PMMA (n>hD— ;w 

1 0 vo 1 % 

2 0 vo 1 % 

3 0 vo 1 % 


5 8. 2 3 (1. 5 4) 

6 9. 2 3 (1. 2 3) 

7 1. 11 (1. 44) 
6 2. 0 8 (1. 1 9) 


1,5(0.14) 
2. 3 (0. 1 1) 
2. 5 (0. 2 1) 
2. 2 (0. 3 2) 



[0 07 7 ] ^lil:bl$Ur'b?^St^Cj:'5JC. T;U5:f- 5K0%©IS^e<Jtt«®|fiI±4m/£:o 

l&^f^ei?)MPii (GCttS©?^:t';>m^^fri";u- 3o [0 07 8] 
v%.(r>ji ■ zr^^-^-m : Sp°d«) -cmm. t&mf [«8 ] 













( 


) 


: 9mm& 




m 


mmm (MP a) 


Sift* (GPa) 


PMMA 


(n>ho-;W 


5 8. 


2 3 


(1. 54) 


1. 


5 


(0. 14) 


(m : n) 
















(1 : 1) 


1 0 v o 1 % 


7 2. 


34 


(1. 23) 


2. 


3 


(0. 1 1) 


(1 : 2) 


1 0 vo 1 56 


7 0. 


2 2 


(1. 56) 


2. 


7 


(0. 08) 


(2 : 1) 


1 0 v o 1 % 


7 5. 


6 6 


(1. 98) 


2. 


0 


(0. 1 3) 


(1 : 1) 


2 0 vo 1 % 


7 3. 


48 


(1, 06) 


2. 


2 


(0. 2 1) 


(1 : 2) 


2 0 vo 1 X 


6 8. 


9 7 


(1. 33) 


2. 


5 


(0. 17) 


(2 : 1) 


20 vo 136 


7 2. 


6 6 


(1. 48) 


2. 


1 


(0. 15) 



±(Dm^<D (m : n) ict. -7 ^^l^r )\/^ 
[0 07 9] ±O^8:O^6<>*iJ0JT^<fc^(C, 
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[0 08 1 ] 
[«9] 



( ) : 





mmm oaf a) 


warn (GPa) 


PMMA (n>hD— ;W 


5 8. 


2 3(1. 


5 4) 


1. 


5(0. 


14) 


Al h 


6 9. 


6 1(2. 


0 1) 


2. 


7(0. 


1 2) 


A 1 e^-h+MPII 


7 2. 


7 4(3. 


0 2) 


3. 


2(0. 


3 3) 


A 1 x/—v-^yy^^^is%) 


7 3. 


7 5(2. 


9 0) 


2. 


8(0. 


1 9) 


A 1 v'-^+T;^^:^(l o%) 


7 5. 


9 5(3. 


1 1) 


3. 


1(0. 


24) 


A 1 ->—h+T)V^i-il S%) 


7 4. 


3 5(1. 


9 9} 


3. 


0(0. 


1 8) 


A 1 v'— h+MPII 


8 0. 


4 5(2. 


18) 


3. 


3(0. 


6 7) 


5%) 














Al->— h+MPII 


8 5. 


2 0(2. 


2 9) 


3. 


7 (0. 


1 1) 














1 


A 1 h+MPII 


7 9, 


3 7(1. 


9 4) 


3. 


9 (0. 


3 4) 


+i?;P3-T<l 5^) 















[0 08 2] Jw±©M**»6i* < -Dt^omur^^^^ 

^^^tltcta-f-Cii. 2 O^CDlK^Si, 80%<om 
(2) 3 etc. 7)lZ^'yM.m^7^miPMMA-V^ 

a-rsi^ic, ^?s©MPii*?ST. ig^-rsi. 3o% 30 
<Dmmim<D\^±t . 1 0 0 % ( 0$ 0 , 2 fg) <D5*tt 

f5Jitc^a-r-2>Bu{c. PMMAfcs^-r-si. ±ieiai« 

(4) S9fC^nLfcct'5tC. T;^5:^. ^^'^i^T, * 
^l»tti;;U:3^r?: 1 5 V o 1 %PMMAiCffl^gisJ)D 

^CD±lK?S<DMPlI«rfST. il^Lr*>e.. TJbS 

<D^mitm.^X'$}?>, 40 

(5) TJi'S^'fA^cDraii^lie^fflt^roife^-c^) 

?ftt^*iPMMA(D3 > h U-;UWfCib$5L/r, *^J2 . 
fcAj: 6. #1t^<Df$-o?itt*<fc 0 i>m<.^m 1 0 G P a © 



[0 0 8 3 ] mmm^mo^m^hm^m^tc. m 
-5, (1 ) (Dmmt. *i!aii©PMMA-c. 3> h 

D-;Hvtf 4)-2>o (2 ) » 1 5 V o 1 %T>'U5:f-3SflnP 
MMA (Sl<fc'9) . (3) «1 5 V o 1 %v>/4^->T 
aSftnPMMA («5J:0) . (4) {±1 5 V o I 
^i^rmftnPMMA (md^K)) . (5) tt^^®<b©P 

(*9J:0)> (6) ttl 5 vo l%r;l'5:^{CMPlI 

^igg-tf PMMA^^«3n/c7'JU5--i' AKtSfSiS 
fiJli^- h (^9J:0) . (7) «1 5 vo 

iCSScnSM P 11^ Zllf fc PMMA $ tifc TJU 5 

(8 ) ©iSif^W 1 5 V o 1 ^i^Jl-s^TtcSStaSMPlI* 
jg-lf fcPMMA=S:^7*3-li/cTJU 5 - -i? ASlifi^g® 

i^- h-c*5, f#e.n/cMm*Tfe-r ^ai ofCTj^-r. 

[0 084] 

[ai 0] 



19 



11-341 



20 

( ) : igimm^ 



K ft 


il«Jt# CC) 






(%) 


1 


7 4. 


4 


(0. 


4) 


2. 


3 


(0. 


0 9) 


2 


6 5. 


4 


(0. 


4) 


1. 


5 


(0. 


0 9) 


3 


5 8. 


3 


(0. 


2) 


1. 


3 


(0. 


1 1) 


4 


5 0. 


2 


(0. 


4) 


1. 


5 


(0. 


1 0) 


5 


4 9. 


3 


(0. 


2) 


1. 


3 


(0. 


1 1) 


6 


4 8. 


9 


(0. 


3) 


1. 


3 


(0. 


1 3) 


7 


4 7. 


9 


(0. 


2) 


1. 


3 


(0. 


1 1) 


8 


4 5. 


9 


(0. 


3) 


1. 


1 


(0. 


0 8) 



mm^m^>^'5'ynt. ^i$m. ^mcB 

^?>^t}©5!7 -;'>^fcL.< W;^7^At. ^{tPMMACD 30 

[0 08 7] a^*^c. aMt^fca*i^c?f5.K©m-feJi'^ 

[0 08 8] 40 

AJ!2#S|5ffira®;^^ACD:^S)^(,^«— SP^. loIilK 



[0 1 ] mmmm^ >y^> v m^c. ^Axmm 
* y 7'o-/ >-9— bgB©rtgiJcc#A5nstt.^*^-ra 

SP. *jJ;iyf5fiJSSP*«-r-5AXflSM@5-f>:7* 

[@4] T^us^-^A^M^tafiijtsa^.T^-ri ofg 
(csj;A L fc^mm&(o-^xs3 i, , 



(B) l,in^it>^?>\.m^di 



^•u/c^^^^n-rn. (c) «cneys^iswji?:ii 
imi:^7-j>.o±mcmmutcm-^>s:n^-rmx-&h, 

[06] :*:siW(cj:SAJfil#g|5IBi^iB}©;^-?-A©ja^^c 

ffiMfca^©®Si& A^ 5 *J#o®a?=v:*}^-5x 5" A* 

[117} i^|%B^«:j:e. ?a«^WJl©pgp-feJt'©A# 3 
T- A2fc^*ffiiJ:«»i 6 ;^ f- A WM«C 1^)*^ ■^xmr^tfi}ic:^7' 
AfHlW^6ffi< L/cffi^4«tg=&mc-t±/c;^f-A©— Fil^n^ 
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SOLUTION: A thigh part stem 1 and an acetabular cup 2 
are covered partially or over a whole area with a metallic 
bubble structure thin layer. In this bubble structure thin 
layer, an inclining function is desirably imparted so that r 
the size of an opening cell gradually increases outward 
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2, for example, a stem main body and the size of the 
opening cell of the outermost layer to directly contact 
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